Markedly increased constitutive CYP1A1 mRNA levels in the fertilized ovum of the mouse.
Using a highly sensitive RT-PCR technique that measures mRNA (cDNA)-to-DNA ratios, we are able to detect constitutive CYP1A1 mRNA in adult mouse liver as well as in the oocyte. Twelve hours after fertilization of the ovum, there is a more than 100-fold increase in constitutive CYP1A1 mRNA levels; this dramatic increase completely disappears by the 2-cell stage at gestational day 1.5 (GD1.5), as well as in the blastocyst at GD3.5. The CYP1A1 enzyme has been shown to remove an endogenous ligand for the Ah receptor (AHR), and the AHR is known to play a role in cell cycle regulation and apoptosis. We therefore postulate that this striking abundance of constitutive CYP1A1 mRNA in the fertilized ovum at GD0.5 might be important for maintaining sufficient amounts of the CYP1A1 enzyme during the transition from maternal to zygotic control (GD0.5 to GD1.5 embryo); availability of catalytically active CYP1A1 would ensure that any (exogenous or endogenous) AHR ligand be rapidly degraded, so that all undesirable AHR-mediated gene transcription would be prevented during these very critical moments of early mammalian embryogenesis.